and Hahn (5) have reported that primaquine is bactericidal to cultures ofBacillus megaterium and produces an immediate, complete, and preferential inhibition of in vivo synthesis of protein. These observations prompted further investigations into the action of primaquine on in vitro cell-free protein synthesis in a ribosomeenzyme system obtained from the primaquinesensitive bacterium B. megaterium ATCC 14581. Table 1 lists the results obtained when primaquine was added to a poly(U)-dependent phenylalanine-incorporating system. Significant inhibition was observed only upon preincubation of drug with transfer ribonucleic acid (tRNA), poly(U), or ribosomes. If ionic concentrations in the preincubation mixture of tRNA or poly(U) plus primaquine were made similar to that of the final incubation mixture, the ensuing inhibitions, as compared to that in distilled water, were considerably decreased. However, with ribosomes, extensive and almost identical degrees of inhibition prevailed under both conditions of preincubation.
In light of this finding, attention was directed to the fate of ribosomes in growing cells exposed to primaquine with the resultant observation that ribosomes (Fig. 1A) and their RNA (Fig.  1B) were rapidly and extensively degraded. It can be seen that there was a loss of the larger terminated by the addition of 2.5 ml of 5% trichloroacetic acid containing 0.1% phenylalanine followed by heating at 95 C for 20 min. After cooling, the precipitates formed were collected on membrane filters (Millipore, 0.45 ,Am) and washed three times with 3 ml of 5% trichloroacetic acid containing 0.1% phenylalanine. Washed filters were dissolved in a dioxane-based scintillation fluid, and their radioactivities were determined by counting in a scintillation spectrometer (nuclear Chicago, 720 series). Ribosomes and supernatant fluid were prepared following a procedure outlined by Hirashima et al. (3), with the exception that cells were grown in peptone phosphate broth (Difco) and were disrupted by passage through a French pressure cell, and that Tris buffer 1 (10 mM Tris-acetate buffer, pH 7.6, containing 10 mM magnesium-acetate, 60 mM KCl, and 6 mM beta-mercaptoethanol) was used as the suspending composite buffer throughout the isolation procedure. tRNA was prepared and stripped of amino acids according to the method described by Zubay (11) .
h Ribosomes (rbs) are suspended in Tris buffer 1 contributing 0.5 ,mol of Tris-acetate, 0.5 umol of magnesium-acetate, 3 ,umol of KCl and 0.3 pmol of beta-mercaptoethanol to the preincubation mixture (as well as to the final incubation mixture).
c Refers to Tris buffer 1.
70S particle followed by the degradation of the 50S and finally the 30S subunits. The rate of degradation of 23S ribosomal RNA was apparently greater than that of 16S ribosomal RNA. This does not necessarily imply that 23S or, for that matter, 50S ribosomes are preferentially degraded, since, for example, they might be degraded via 16S RNA (8) or 30S-sized ribosomal particles (10) . Deoxyribonucleic acid, which was initially seen as a heavy shoulder of the 23S region, was progressively unmasked as the RNA was destroyed to finally become the only remaining prominent peak. Degradation products of RNA, measured as the loss from cells of [1lC]uracil-labeled material, appeared in the surrounding medium, but they were excreted at a slow rate and to a small extent (Fig. 2) . Evidently only a small fraction of the RNA was fragmented to products of a size sufficiently small to be discharged from the test cells. Radioactivity in the medium increased proportionally to the decrease in that of the drug-exposed bacteria.
It is interesting to note that chloroquine, a 4-aminoquinoline congener of primaquine (an 8- Table 1 ), suspended in 1 ml of the same buffer mix, and disrupted by passage through a French pressure cell (Aminco). Suspensions of disrupted cells were clarified by centrifugation at 15,000 x g for 15 min. Samples (02 ml) of supernatants were layered over 5 ml ofpreformed 5 to 20% linear sucrose gradients prepared in Tris buffer 1 and were centifuged at 45,000 rpm for 1 h at 4 C using a Beckman SW50.1 swinging-bucket rotor. Fractions (0.1 ml) were collected and diluted to 3 ml with distilled water for optical density measurements at 260 nm. Samples (0.2 ml) ofphenol-extracted nucleic acids from crude extracts ofcompanion aliquots were subjected to centrifugation at 50,000 rpm for25 h. The sodium dodecyl sulfate treatment and phenol extraction procedure of Kurland (4) was used except that phenol was saturated with Tris buffer 1. Ether was used to extract phenol from the final aqueous phase and was itself removed by mild aeration. aminoquinoline), has been postulated to have as its antimicrobial action the inhibition of deoxyribonucleic acid replication (1), although this drug also strongly inhibits protein biosynthesis and produces rapid degradation of ribosomes VOL. 8, 1975 and dissimiliation of ribosomal RNA in B. megaterium (1). In fact, as regards an antimalarial action, degradation of ribosomal RNA has been observed in erythrocytic Plasmodium knowlesi after chloroquine treatment of the infected host (6, 9) . It is tempting to speculate that the malariacidal effects of both chloroquine and primaquine may be due to ribosome destruction. Accordingly, it must be assumed that other factors are involved in the selective chemotherapeutic action of these drugs against different stages in the life cycle of the malarial parasite. Such factors might include differences in (i) host tissue uptake and distribution of the drugs, (ii) perneability of the parasite itself at various developmental phases, and (iii) ability of the host tissues and of the parasite to biotransform these drugs into inactive compounds.
